Introduction.
The Stanway cylinder was tested in the bay of Arcachon (Robert and Maurer, 1991) and will not be detailed here.
Materials and methods.
All the trials were performed in a wind-exposed area "La Humeyre" on intertidal ground (Fig. 1) . As previously described, cares were taken to reinforce the structures (metallic tables and rods) and to respect oyster immersion time (cylinders and bags at similar bathymétrie levels at low tide). In each experimental unit (cylinder or bag) and for each grade, a sample of 20 individuals was randomly taken each second month from March 1990 to April 1991. After collection, spat and oysters were rapidly transported to the laboratory and weight, height, length and width were measured according to Galstoff (1964) (Fig. 2 Lorenzen (1967) .
Results.
Seed development.
Results are shown in Table 1 . Better survival and significantly better growth rates were recorded in the cylinder. Similar results were achieved previously but differences were not statistically significant, except weight (Table 2 ).
Spat development.
Mortality was low, less than 10% in bag or cylinder.
Compared to spat from bags, growth in height was lower in cylinders ( Fig. 3 a) and in April 1991, a significant difference of 25 mm in average size was noted (Table 3) . From
February to October 1990, an increase in growth rates was noticed to be higher in the bags. Spat displayed poor growth in autumn and winter. Growth in length followed similar patterns ( Fig. 3 b) and the spat from the bags were 10 mm higher in April 1991. There was an obvious slowing down in size, which was noted to be higher in bags, during winter, which may be associated to storms. Little differences in width were observed between batches (bags or cylinders). From Table 3 : Effects of technique (bag or cylinder) on height, weight, meat dry weight, condition index and shell density of Crassostrea gigas spat. One way analysis of variance were made at the end of the survey, in April 1991-1 -£ : power of the test ; *** : significant at p = 0.001 ; NS : not significant, February to August 1990, the spat from the bags were thicker, followed by an opposite trend (Fig. 3 c) .
Growth in weight was higher in bags during the first year, but the difference recorded in April 1991 was not significant (Fig. 4 a; Table 3 ). From February to October 1990, weight sharply increased, followed by a slowing down during autumn and winter. Dry shell weight (Fig. 4 b) followed similar patterns but dry meat weight did not (Fig. 4 c) .
Indeed, from December 1990 to April 1991, spat from cylinders exhibited better growth rates in dry meat weight (Table 3) .
Compared to bags, cylinders had negative effects on
Crassostrea glgas spat growth, except for width. However the differences in width between spat from bags and spat from cylinders were minimized by the fact that width increased with length. The evolution of the ratio width/height was constant for spat from bags but increased for spat from cylinders ( Fig.   5 a) . For similar length, spat reared in cylinders were thicker.
Compared to bags, cylinders had positive effects on
Crassostrea glgas spat quality as indicated by higher condition index for spat from cylinders (Fig. 5 b ; Table 3 ).
On data achieved in April 1991, the lines of the intervalve volume on the dry meat weight showed positive regressions (Fig. 5 c) . For similar intervalve volume values, higher dry meat weight values were recorded in cylinders.
From February to August 1990, little or no differences in carbohydrate contents between batches were noted (Fig. 6 a). Spat from cylinders showed higher carbohydrate contents during autumn and winter. Lipid contents evolved in different patterns (Fig. 6 b) which may result from earlier maturation and spawning for spat from cylinders. Indeed, in June 1990 the whole population was ripe while only 40 % of the spat from bags attained this stage. Little differences in protein contents between batches were noted (Fig. 6 c) Spat from cylinders exhibited better shell quality with significant higher shell densities (Fig. 7 a; Oysters from cylinders exhibited lower growth rates in weight with a significant difference of 25 g between batches in April 1991 (Fig. 9 a; Table 4 ), also partially explained by differences in dry shell weight (Fig. 9 b) but not in dry meat weight (Fig. 9 c; Compared to bags, cylinders had negative effects on 18 month old Crassostrea glgas growth, except for width. Indeed, the evolution of the ratio width/height increased for oysters from cylinders (Fig. 10 a) and for individuals of similar length, oysters reared in cylinders were thicker.
Crassostrea glgas oyster quality, as indicated by generally higher condition index for oysters from cylinders (Fig. 10 b ; Table 4 ). In December 1990, the index values were very different: 43 in bags and 83 in cylinders. On data achieved in April 1991, the lines of the intervalve volume on the dry meat weight showed positive regressions (Fig. 10 c) . For similar intervalve volume values, higher dry meat weight values were recorded in cylinders.
Higher carbohydrate contents were found in oysters from cylinders ( Fig. 11 a) , while little differences were noted between batches in lipid and protein contents (Fig. 11 b, c) Oysters from cylinders exhibited better shell quality as indicated by significantly higher shell densities (Fig. 12 a; Table 4 ) which may be associated to lower shell chambering rate (Fig. 12 b) , but not to lower Polydora sp. infestation (Fig. 12 c) . concern densities of 100 and 150. After three months there were little or no differences between batches in weight and shell density (Fig. 13 a, b) . In contrast, oysters from cylinders 150 exhibited higher dry shell weight at p = 0.05 (Fig. 13 c) , higher dry meat weight at p= 0.01 (Fig. 14 a) , and better condition index at p= 0.01 (Fig. 14 b) . Moreover, higher carbohydrate contents were observed in cylinders at both densities (Fig. 14 c) . The glycogen contents followed similar patterns and represented 85 to 90 % of total carbohydrates (Fig. 14 d) .
Hydrobiological survey.
From February 1990 to April 1-991, four phytoplankton blooms were recorded at Le Tes with values exceeding 5 mg m °; the first occurred in winter 1990, the second in spring, the third in summer and the last in autumn 1990 (Fig. 15 a) . The salinity fluctuated from 34 %o in summer 1990 to 22 %o in winter 1991 (Fig. 15 b) , while the temperature decreased from 25° C in July 1990 to 3° C in February 1991 (Fig. 15 c) .
Discussion and conclusions.
The Stanway cylinder has high positive effects on survival and growth of Crassostrea glgas seed (tile scraping).
On the one hand, the revolving action helps remove silts and algae from around seed and on the other hand, enables the whole population to feed better by preventing choking. For Because of excellent environmental conditions, the bay of Arcachon is the best Crassostrea gigas spating area in the whole of France. Spatfall is very high and may reach 10 ° in the whole of the bay (Maurer and Borel, 1990 ) and spat growth is excellent. Consequently, there is a great demand in
Arcachon for Crassostrea gigas spat with 35 to 55% of spat sale to other regions. Because of lower size growth induced, the cylinder seems to be disadvantageous for rearing spat.
In contrast, size induction of 18 month old oysters seems not to be a real problem because of oyster quality improvement. On the one hand, higher condition index and higher carbohydrate contents were generally found, especially in autumn and winter. That means that after spawning, the cylinder revolving action promotes recovery. This fact is very important for Arcachon oyster industry which is affected when selling generally poor meaty oysters during the height of the season, from November to January. On the other hand, the cylinder induces higher shell density and improves the appearance and texture of oyster shells. Because of high height growth, Arcachon oyster shells are generally fragile and friable which also restrains Arcachon oysters from commercialization. Because of the improvement of oyster quality, the use of the cylinder for rearing 18 month old oysters is advantageous. Nevertheless, reduction in size may be negatively considered by oyster farmers. In the bay of Arcachon Crassostrea gigas growth occurred during spring and summer (Maurer, 1989) . To increase the efficiency of the system, the cylinder could be locked during these growing periods and unlocked during autumn and winter, during which no or little growth occurred in the bay.
